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Claim Amendments 

1 . (currently amended) An analog computer controlled by an auxiliary 
digital computer for solving Laplao i an partial differential equations by the finite 
difference method comprised of: 

a plurality of digital programmable switching devices having similar 
parasitic resistances that are connected to each other in a resistive grid having 
nodal points , said plurality of digital programmable switching devices also 
including externally accessible pins : 

one or more analog-to-digital converters having inputs selectively 
connectable to s e l e ct e d said nodal points, whoroby noda l po i nt vo l tagos may b e 
road out w herein voltage readings from said nodal points are readable through 
said analog-to-digital converters via said auxiliary digital compute r and wherein 
said auxiliary digital computer is connected to outputs associated with said one 
or more analog-to-digital converters : and 

e xt e rna ll y accessib l e p i ns connoctod to sa i d d i gita l programmab l e 
switch i ng devices, whoroby one or more digital-to-analog converters can 
including outputs that are adapted to inject voltages via connection of said one or 
more digital-to-analog converters to said externally accessible pins, wherein said 
voltages correspond i ng to D i r i ch le t boundary cond i tions are presented to said 
externally accessible pins via said auxiliary digital compute r through its 
connection to inputs associated with said one or more digital-to-analog 
converters, and wherein said voltages correspond to Dirichlet boundary 
conditions . 

2. (original) The analog computer of claim 1 wherein said digital 
programmable devices are field programmable interconnect devices, in which the 
terminal-to-terminal connection relationship is arbitrarily definable under program 
control. 
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3. (currently amended) An e xpand e d vers i on of th e The analog computer 
of claim 2, wherein a large Laplac i an partial differential equation problem to be 
solved is partitioned in sub-problems, oach sub prob l em boing l argo enough to 
i mp l ement in tho claim 2 equation so l ver, where a solution to the total -large 
partial differential equation problem is effected by using a combination of known 
Dirichlet boundary conditions corr e spond i ng to thos e i n the provided from a 
problem specification and unknown Dirichlet boundary conditions that are 
supplied through computation by said computer based on measurements from 
part i al computat i ona l resu l ts direct l y moasurod at tho appropriate nodal points 
generated in based on one or more of the sub-problems, and whoro the solution 
of the large partial differential equation problem is completed by iteratively 
solving the sub-problems in rotation, which produces eventual convergence. 

4. (currently amended) An e xpand e d ana l og comput e r contro l l e d by an 
aux ili ary d i gita l comput o r A system f or solving Lap l acian partial differential 
equations by the finite difference method , said system comprised of: 

a network of two or more field programmable interconnect device (FPID) 
sections, each FPID section comprised of an array of FPID devices having 
similar parasitic resistances and t hat aro connected to each other in a resistive 
grid-havfftg^thereby forming nodal points: 

external terminal pins connected to each FPID section , wh e reby; 

digital-to-analog converters san -adapted to inject voltages at said external 
terminal pins, wherein said voltages corresponding to Dirichlet boundary 
conditions and said digital-to-analoq converters are controlled v i a said by an 
auxiliary digital computer; and 

one or more analog-to-digital converters , also under the control of said 
auxiliary digital computer, are connectable to selected nodal points of any FPID 
section, whereby 

nodal point voltages may bo road out are readable via said auxiliary digital 
computer. 
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5. (currently amended) A method of solving Po i sson problems having a 
partial differential equation probl e ms by the finite difference method using a 
programmable resistive grid compr i s e d of th e e ss e nt i a ll y i d e nt i ca l paras i t i c 
r e s i stanc e s including a network of field programmable interconnect devices 
(FPIDs), said programmable resistive grid having externally accessible pins and 
grid nodal points, th e m e thod comprised of: 

impressing voltages from an analog voltage source onto said externally 
accessible pins , said voltages corresponding to Dirichlet boundary conditions; 

I IU 

measuring the voltages at grid nodal points ; and 

providing voltage measurements from the grid nodal points to a computer, 
wherein the computer is programmed to use the voltage measurements to solve 
the partial differential eguation . 

6. (new) The method of claim 5 wherein the step of impressing voltages 
from an analog voltage source onto said externally accessible pins further 
comprises providing said voltages from a digital-to-analog converter. 

7. (new) The method of claim 5 wherein the step of measuring the 
voltages at grid nodal points further comprises measuring the voltages at said 
grid nodal points using a analog-to-digital converter. 

8. (new) The method of claim 6 wherein the digital-to-analog converter is 
under the control of the computer. 

9. (new) The method of claim 7 wherein analog-to-digital converter is 
under the control of the computer. 
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10. (new) The method of claim 6 wherein the step of measuring the 
voltages at said grid nodal points further comprises measuring the voltages at 
said grid nodal points using an analog-to digital converter. 

1 1 . (new) The method of claim 10 wherein the digital-to-analog and 
analog-to-digital converters are under the control of the computer. 

12. (new) The method of claim 5 wherein: 

the step of impressing the voltages from the analog voltage source onto 
said externally accessible pins further comprises providing the voltages from a 
digital-to-analog converter; 

the step of measuring the voltages at said grid nodal points further 
comprises measuring the voltages at said grid nodal points using an analog-to 
digital converter; and 

the digital-to-analog and analog-to-digital converters are under the control 
of the computer, which is programmed to carry out the steps of providing and 
measuring the voltages. 
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